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@ Heteroarylamino- and heteroaryloxypyridinamlnes and related compounds, a process for their 
preparation and their use as medicaments. 



@ There are described compounds of the formula 
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Q where 

n is 0 or 1 ; 

0- X is 0 or NR2, Ra being hydrogen, loweralkyl or loweralkylcarbonyl; Z is NO2 or NHR where R is hydrogen, 
loweralkyl, arylloweralkyi or toweralkylcarbonyl; and 
Ri is 
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wherein R3 is hydrogen, loweralkyi or loweratkylcarbonyl; m is 1 or 2; each R4 is independently hydrogen or 

loweralkyi; and Y is hydrogen, halogen, loweralkyi, loweralkoxy or trifluoromethyl; 

which compounds are useful as topical antiinflammatory agents for the treatment of various denmatoses. 
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HETEROARYLAMINO- AND HETEROARYLOXYPYRIDINAMINES AND RELATED COMPOUNDS, A PROCESS 
FOR THEIR PREPARATION AND THEIR USE AS MEDICAMENTS 



The present invention relates to compounds of Formula la 
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where 
n Is 0 or 1 ; 

X is 0 or NR2. R2 being hydrogen, lowerali<yl or loweralkylcarbonyl; 
20 R is hydrogen, loweraikyl. aryliowerallcyi or lowerall<ylcarbonyl; and 
Ri is 



25 



30 



35 



Hl-(R4)« 






40 



45 





50 





EP 0 405 425 A2 



6 



to 




75 wherein R3 is hydrogen, loweralkyi or loweralkylcarbonyl; m Is 1 or 2; each R4 is independently hydrogen 
or loweralkyi; and Y is hydrogen, halogen, loweralkyi, loweralkoxy or trffluoromethyl; 
which compounds are useful as topical antiinflammatory agents for the treatment of various dermatoses 
including, for example, exogenous dermatitldes (e.g. sunburn, photoallergic dermatitis, urticaria, contact 
dermatitis, allergic dermatitis), endogenous dermatitldes (e.g. atopic dermatitis, seborrheic dermatitis, 

20 nummular dermatitis), dermatitldes of unknown etiology (e.g. generalized exfoliative dermatitis), and other 
cutaneous disorders with an infiammatory component (e.g psoriasis). 

Also included within the scope of this invention are compounds of Formula I b where n, X and Ri are as 
defined above, which are useful for the same dermatological applications as mentioned above and also as 
direct precursors of the compounds of Formula I. 

25 
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(lb) 



35 (0)n. 



Unless otherwise stated or indicated, the following definitions shall apply throughout the specification 
and the appended claims. 

The term loweralkyi shall mean a straight or branched alkyl group having from 1 to 6 cari3on atoms. 
Examples of said loweralkyi include methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl. sec-butyl, t-butyl 
and straight- and branched-chain pentyl and hexyl. 

The term halogen shall mean fluorine, chlorine, bromine or iodine. 

The term aryl shall mean a phenyl group optionally mono-substituted witii a loweralkyi, loweralkoxy, 
halogen or trifluoromethyl group. 

Throughout the specification and the appended claims, a given chemical formula or name shall 
encompass ail stereo, optical, geometrical and tautomeric isomers where such isomers exist 

The compounds of this invention are prepared by utilizing one or more of the synthetic steps described 
below. 

Throughout the description of the synthetic steps, the notations R, Ri. R2. R3. R4. X. Y. m and n shall 
have tiie respective meanings given above unless othenvise stated or indicated, and other notations shall 
have the respective meanings defined in tiielr first appearances unless otherwise stated or indicated. 



55 STEP A: 



A compound of Formula 111 where Hal is F or CI, preferably F. is allowed to react witii a compound of 
Formula IV where M is Na. K or Li to afford a compound of Formula V. 
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O — Rt 



(V) 



This reaction is typically conducted in a suitable solvent such as ethanol. dimethylfomiamide. dlmethyl- 
sulfoxide or N-methylpyrrolidone at a temperature of about 0 to 1 50 ' C. 

3-Fluoro-4-nltropyridine.N.oxide. which belongs to the group of compounds of Formula III. is disclosed 
in Taiik and Tailk. Roczniki Chemli. Volume 38. 777 (1964). 4.Chloro-3-nitropyridine. which also belongs to 
the group of compounds of Formula III. is disclosed In Tallk. et al., Roczniki Chemii. Volume 43(5). 923 
(1969). 



STEPS: 

25 

Compound III is altowed to react with a compound of Formula VI to afford a compound of Formula VII. 



30 

(III) + Ri-NHj 
35 ^YI) 



40 

This reaction is typically conducted in the presence of a suitable solvent such as ethanol. dimethylfor- 
mamlde. dlmethylsulf oxide or N-methylpyrrolidone at a temperature of about 0 to 150 C. 

45 

STEP C: 

Compound VII Is allowed to react with a compound of the formula. Rz-Hal. where R2 is loweraikyl. 
arylloweralkyi or loweralkylcarbonyl and Hal Is bromine or chlorine in a routine manner known to the art to 
so afford a compound of Formula VIII. 




(vn) 
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(VII) + Rj-Hal 
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20 



STEP D: 

A compound of Formula iX which is obtained from STEP A. 6 or C is selectiveiy hydrogenated to afford 
a compound of Formula X. 
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30 



NO2 




+ H, 




(K) 



^ This selective hydrogenation Is typically conducted with the aid of a suitable catalyst such as Pd/C, 
Pt/C or PtOa and a suitable medium such as ethanol at a temperature of about 20 to 80* C. 



4S 



STEP E 

Compound IX is catalyticaliy hydrogenated in a manner similar to the one described in STEP D above, 
except that a longer reaction period or higher reaction temperature is preferably employed, to afford a 
compound of Formula XI. 



60 
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(DC) + H2 




X R, 



(H) 



6 



EP 0 405 425 A2 



instead of using compound IX in the above reaction, one can also use compound X and conduct the 
hydrogenation In substantially the same manner as described above to obtain compound XI. 



5 STEP F: 



A compound of Formula XII obtained from STEP D. E or 6 Is allowed to react with a ^P^^J^^ ^^^ 
fdrmula°Rs-Hai. where Rs is loweralkyl. arylloweralkyl or loweralkylcarbonyl and Hal .s bromine or chlorine, 
in a routine manner known to the art to afford a compound of Formula XIII. 
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+ Rj-Hal 
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STEP G: 

Compound IX is reduced with a titanium (0) reagent in a routine manner known to the art to afford 
Compound XI. 
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(DC) + Ti(0) 




X-Ri 



(XI) 



50 



Typically, the titanium (0) reagent is prepared by combining a '^"^"^^"^^ ^^'^J^^'Z 
alumiLm Jydride or magnesium metal, to titanium tetrachloride In an ethereal solvent such as 
tatradvdrofuran diethyl ether, diisopropyl ether, or 1.2-dimethoxyethane. 

^mpoL^s of Fom,ula and ?om,ula U according to this invention are useful as topical agents for me 
treaSTnt Of viious skin disorders such as those mentioned earlier The der^atotogicai activities of the 
compounds of this invention were ascertained with reference to the following methods. 



58 



DERMATOLOeiCAL TEST METHODS 



Phospholipase Ag-induced Paw Edema (PIPE) 
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The ability of compounds to prevent naja naja (snake venom) phospholipase Az-induced paw edema in 
male Wistar rats (100-125 g) was measured. PLAa (3 units/paw) alone or with 0.1 M of the test compound 
was Injected in the subplantar region of the rat left hindpaw. Immediately subsequent to the injection and at 
two hours post administration the paw was immersed in a mercury bath, and paw displacement was 
5 measured on a recorder via a transducer. (Standard: hydrocortisone EDso = 0.46 M). See Giessler, A.J. et 
al.. Agents and Actions, Vol. 10 , Trends In Inflammation Research (1981), p. 195. 



In Vitro Phospholipase A2 Assay (PLA2) 

10 

The ability of a compound to modulate PIA2 activity (cleavage of ^^C-dlpalmitoyl phosphotidylchoilne at 
the 2-position to '*C-palmitic acid) was quantitated in this assay. The reaction mixture contained Tris buffer 
(25mM) pH 8.0. calcium chloride (2.0 mM). bovine servm albumin (0.5 mg). dipalmitoyt phosphotidylchoilne 
(SxlO'^M), (^^C-palmitoyi)dipalmitoyl phosphotidylchoilne (6x10^ cpm). porcine pancreatic PLAa (3.2 units) 
15 and the test compound. The reaction was run at 37* C in a shaking incubator. The reaction was quenched 
and an internal standard was added in order to determine sample recovery. The samples were loaded onto 
C18 columns, eiuted with ethanol. and the radioactivity was tiien measured. (Standard: quinacrlne 
IC5o= 3.5x1 0"*M). See Feyen, J.H.M., et al.. Journal of Chromatography 259 (1983). pp. 338-340. 

20 

Arachidonic Acid-Induced Ear Edema (AAEE) 

The purpose of this assay was to deterimlne the ability of a topically-applied compound to prevent 
mouse ear edema Induced by topical application of arachidonic acid. Female Swiss Webster mice topically 

25 received vehicle or test compound (1.0 mg/ear) on both ears (10 ii\ on outer and inner ears). After- 30 
minutes, the right ear of all groups received arachidonic acid (4 mg/ear) and the left ear received vehicle 
alone. After an additional 1 hour, the mice were sacrificed and an ear punch (4 mm) was taken from each 
ear. The difference in right and left ear punch weights for each animal was determined to assess activity. 
(Standard: Indometiiacin ED50 = 1.5 mg/ear). See Young. J.M. et at., Invest Dermato/.. 80 , (1983). pp 48- 

30 52. 



TPA-lnduced Ear Edema (TPAEE) 

35 The purpose of this assay was to determine the ability of a topically-applied compound to prevent ear 
edema Induced by topical application of TPA (phorbol 12-myristate acetate). Female Swiss Webster mice 
topically received TPA (lOug/ear) on the right ear and vehicle on the left ear. The test compound (10 
ug/ear) was applied to both ears. After five hours, the animals were sacrificed and an ear punch (4 mm) 
was taken from each ear. The difference in right and left ear* punch weights for each animal was determined 

40 to assess activity. (Standard: hydrocortisone ED50 -47 ug/ear). See Young. J.M. et al., J. Invest Oe/riato/., 
80 (1983). pp. 48-52. 



Cultured Human Keratinocyte DMA Syntiiesis (In vitro DNA) 

46 

The effect of a compound on the proliferation of cultured human epidermal keratinocytes was 
measured. After incubation with a test compound for 24 hours, the cultures were pulse-labeiled for three 
hours witii 5ii.Ci of ^H-thymidine. The cultures were extracted for DNA successively witii trichloroacetic acid 
and etiianol. and tiiereafter dissolved with NaOH. The radioactive Incorporation of ^H-tiiymldlne into DNA 
50 was determined. (Standard: indomethacin IC50 = 3.8x1 0"^M). 



Epidermal DNA Synthesis (In vivo DNA) 

55 The influence of compounds on the proliferation of skin was assessed by determining Inhibition or 
stimulation of DNA synthesis. HRS/J hairiess mice received topical application of a compound or vehicle 
alone on the dorsal aspect. After 24 hours. ^H-tiiymldine (25 uCI) was administered by intraperitoneal 
injection. After an additional hour, animals were sacrificed and the dorsal skin was removed. The epidermal 
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layer was peeled from the dermis by heat- separation. Unincorporated 3H-thym,d.ne removal by 
wLhing successively with trichloroacetic acid and ethanol. Samples were centnftjged 2.000^rpm and 
supematants discarded. The epidermal sheets were then extracted with warm ^^^^^^^^^^^ 
supematants analyzed for ^H-thymidine incorporation by scintillation counting and total DN^ by a standard 
colorimetric assay. (Standard: indomethacin EDso = 1.75 mg/animal). See Lowe. N.J.. et al.. Arch. Der 
matol.. 117 (1981). pp. 394-8; and Burton. K.. Blochem. J. 62 (1956). pp. 315-22. 

DerSJifological activities for some of the compounds of this invention are presented in Table 1. 
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TAbLfci 1 






CoiDDOund 


(0.1 M) 


(0.01 M) 


AAfeE iVaLE 
(img) (10 (ik) 


in vivo 
DNA 
(2.5 mg) 


in viiru 
DNA 
(50|iM) 


3-pyridinyl)- 
IH-indol- 
S-amine, 
N^-oxide 




-71% 








1-Methvl-N- 

(4-nitro-3- 

pyridinyI)-lH- 

indol-S-amine, 

N^-oxide 




■66% 


-30% 






N-(3-Nitro- 

4- pyridinyl)- 

5- amine 


* 


-36% 








N-(4-Nitro- 

3-pyridinyl)- 

IH-indol- 

7-axnine, 

N'^-oxide 






-40% 






N-(4-Nitro- 

3-pyridinyl)- 

IH-indazol- 

5*ainiae, 

N^-oxide 






-78% 






N-(4-Nitro- 




•83% 









50 



55 



9 



EP 0 405 425 A2 



3-pyridinyl)- 
IH-indaaol- 
6*aniine» 
N^-o»de 



N-(Indan- 



-44% 



-48% 



5-yl)-4-nitro 
3*pyridinainiiie- 
1-oxide 

N-(Indan-l-yl)- -65% 

4- nitro-3- 
pyridinamine- 
I-oxide 

N-(4-Ammo- -67% -87% -41% -85% -27% 

3-pyridinyl)- 

IH-indol- 

5- amine 

N-(4-Aminc>- -42% -62% 

3- pyridinyl)- 
1-raethyl- 
IH-indol-S-amine 

N-(3.Amino- -82% -37% 

4- pyridinyl)- 
IH-indol- 

5- amine 

3-[(lH- -62% "34% -50% -42% -37% 

Indol-5-yl)- 

oxyl-4- 

pyridinamine 

1-Acetyl-N- -36% 

(4-aniino-3- 

pyiidinyl)- 

2,3-dihydiio- 

lH-indol-5-ainine 



4-KlH- 
Indol.5-yl)- 
oxyl-3- 
pyridinamine 



-52% 



N^-(Indan- 

5.yl)-3.4. 

pyridinediamine 



-49% 



-75% 



N-(4-Anuno- 
3-pyridiny1)- 



-45% 



-38% 



IH-indol- 
7-airane, 
N'^-oxide 



N-(4-Anuno- 
3-pyridinyl)- 
IH-indazoi- 
6-ainine 



-57% 



-35% 
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» differenoe in edema vs. coamd 



5 Examples of the compound of this invention include: 
N-(4-Amino-3-pyridiny!)-lH-indol-5-amine; 
N-(4-Amino-3-pyridiny l)-1 -methyl-1 H-lndoI-5-amine; 
N-(3-Amlno-4-pyridlnyI)-1H-indo!-5-amine; 

3- [(1H-lndol-5-yl)0)cy]-4-pyridinamine; 

'0 1 -Acetyl-N-{4-amlno-3-pyridtnylh2.3-dihydro-1 H-indoi-5-amine; 

4- t(1H-Indoi-5-yl)oxy]-3-pyridinamine; 
N3-(*ndan-5-yl)-3,4-pyridinediamine: 
N-(4-Amino-3-pyridinyl)-1 H-indazol-5-amine: 
N-{4-Amino-3-pyridinyl)-1 H-indol-7-amine. -oxide; 
N-(4-Amino-3-pyridinyl)-1 H-indol-7-amine; 
N-(4-amino-3-pyridiny!)-1H-indazol-6-amlne; 
N-(4-Nitro-3-pyridinyl)-1 H-indol-5-amine, N^-oxide; 
1-Methy!-N-(4-ni^o-3-pyridlnyl)-1 H-indol-S-amine, N^-oxide; 
N-(3-Nltro-4-pyrldinyl)-1 H-indoi-5-amine; 

20 N-(4-Nitro-3-pyridinyl)-1 H-indol-7-amine. -oxide; 

1-Acetyl-2.3-dlhydro-N-(4-nitro-3-pyridlnyl)-l H-indoie-5-amlne, N^-oxide; 

N-(4-Nitro-3-pyridinyl)-1 H-indazol-S-amine, -oxide; 

N-(4-Nltro-3-pyridinyl)-1H-inda2ol-6-amlne, -oxide; 

N-(lndan-5-yl)-4-nitro-3-pyridinamine-1-oxide; 
25 N-(lndan-1 -y l)-4-nitro-3-pyrldinamine-1 -oxide; 

5- [(4-Nitro-3-pyridinyl)oxy]-1 H-indole, NS-oxide; 
5-[(3-Nitro-4-pyridinyl)oxy]-1 H-indole; 
N-(4-Amino-3-pyridinyi)-2-methyl-lH-indol-5-amine; 
N-(4-Amino-3-pyrldinyl)-2-methyl-1 H-indol-5-amine N^-oxide; 

50 N-{4-Amino-3-pyridlnyl)-2.3-dimethyl-1 H-indol-5-amine; 

N-(4-Amino-3-pyridinyl)-7-chloro-2.3-dimethyl-1H-indoi-5-amine; 
N-(4-Amlno-3-pyridinyl)-2.3-dimethyl-1H-lndol-5-amlne-N5-oxide; 
N-(4-Amino-3-pyridinyl)-N^.3-trimethyl-1H-lndol-5-amjne; 
N-(4-Amino-3-pyridinyl)-2.3-dlmethyl-7-iodo-1H-indol-5-amine; 
' 35 N-(4-Amino-3-pyridinylK-c*itoro2-ethyl-3-methyl-1 H-indol-5-amine; 
N(4-Amino-3i3yridinyl)-7-chloro-3-ethyl-2-methyl-1H-indol-5-amine; 
N-(4-Amino-3-pyridlnyl)-2,3-dimethyl-7-trifluoromethyMH-lndol-5-amine; 
N-(4-Amino-3-pyridinyl)-2.3-dimethyl-7-methoxy-1H-indol-5-amlne; 
N-(4-Amino-3-pyridinyl)-3-isopropyl-2-methyl-1H-indo!-5-amine; 
40 N.(4.Amino-3-pyridinyl)-7-chioro-2-methyl-1H-indol-5-amine; 
N-(4-Amlno-3-pyridinyl)-7-chloro-1H-lndol-5-amine: 
N-(4-Amino-3-pyridinyl)-7-methyI-1H-indol-5-amine; 
N-(4-Amino-3-pyridinyl)-3-ethyl-1 H-lndol-5-amine; and 
N-(4-Amino-3-pyridlnyi)-7-bromo-2,3-dlmethyl-1H-indoI-5-amine, 
^ The following examples are presented in order to illustrate this invention: 



EXAMPLE 1 

50 



N(4-Nitro*3-pyridlnyl)-1 H-indoi-S-amine, -oxide 

55 A solution of 3.fluoro-4-nitropyridine-1-oxide ' (5 g) and 1 H-indol-5-amine (4.2 g) in 100 ml ethanol was 



Talik and Tallk. Roczniki Chemll 38 , 777 (1964). 
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warmed to 80* for one hour and thereafter cooled, and the product was filtered to give 8 g solid, d 244*. 
Three grams were recrystailized from acetonitrile to give 2.6 g solid, d 244-245*. 



5 


ANALYSIS: 




Calculated for CisHioNiOa: 


57.77%C 


3.73%H 


20.74%N 




Found: 


57.99%C 


3.66%H 


20.91 %N 



10 



EXAMPLE 2 



1-MethyI-N-(4-n»tro-3'pyrldinyl)-1 H-indol-5-amine, -oxide 



A solution of 3-fiuoro-4-nltropyridine-1 -oxide (6 g) and 1 -methyM H-indol-5-amine (5.5 g) in 125 ml 
ethanol was warmed on a steam bath for thirty minutes and thereafter cooled, diluted with ether and filtered 
to give 10 g solid, d 232-234* . Three grams were recrystailized from ethanol to give 2.2 g needles, d 237- 
238*. 



ANALYSIS: 


Calculated for CuHisNiOa: 
Found: 


59.1 5%C 
59.31 %C 


4.25%H 
4.20%H 


19.71%N 
19.71%N 
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EXAMPLE S 

36 



N-(3-Nitro-4-pyridinylHH-lndol-5-afnine 



40 To 150 ml of absolute ethanol were added 1H-indol-5-amine (8.06 g), 4-chloro-3-nitropyridine (10.0 g) 
and triethylamine (8.5 ml), and this mixture was heated to 60* C and stirred for 2 hours. The mixture was 
cooled, the ethanol evaporated, and the residue taken up in a water/ethyl acetate mixture. This was treated 
with NaaCOa (aq) to adjust the pH to 10. The organic layer .was collected, the aqueous layer extracted again 
with ethyl acetate, and the organics were combined, washed with water and dried (sat. NaCI, anh. MgSO*). 

45 After filtration, the solvent was evaporated to yield a solid (14.2 g) which was eluted with 5% ethyl 
acetate/DCM on a silica gel column via flash method. The desired fractions were concentrated to yield a 
solid (6.1 g). Of this material. 2.0 g was recrystailized from absolute ethanol to yield a solid, 1.2 g. m.p. 204- 
206* C. 



50 



ANALYSIS: 


Calculated for C13H10N4O2: 
Found: 


61.41%C 
61.41%C 


3.96%H 
3.96%H 


22.04%N 
22.00%N 



EXAMPLE 4 
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N-(4>NltrO'3-pyricltnylHH-indoi'7-aminei N^-oxIde 



To 200 ml ethanol were added 3-fluoro-4.nltropyridine-1 -oxide (6.0 g) and 1H-indol-7-amine (5.5 g). 
After stirring at 85* C for four hours, the mixture was cooled, and the precipitate was collected, washed wrth 
methanol, and dried at 60* C overnight to give 9.9 g of solid, m:p. 250 C. 



10 



IS 



ANALYSIS: 




Calculated for CiaHioNiOa: 
Found: 


57.78%C 
57.37%C 


3.73%H 
3.54%H 


20.73%N 
20.40%N 



EXAMPLE 5 



20 



25 



1>AcetyU2,3-dihydro>N>(4-Nitro-3>pyrldinylHH-lndote-5-amine. NS-oxide 

A solution of 3-fluoro.4-nitropyridine.1^xide (4.5 g) and ^ -^^^^^-^^^^Vdro-I ^ in 
100 mi ethanol was stirred for two hours at reflux, and thereafter cooled and filtered to give 8^5 g crystals, d 
239-240* . Four grams were recrystallized from acetonitrile/ether to give 3 g crystals, d 255-256 . 



30 
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ANALYSIS: 




Calculated for Ci5Hi4N*04: 
Found: 


57.32%C 
57^6%C 


4.49%H 
4.49%H 


17.83%N 
17.69%N 



EXAMPLE 6 



N-(4-Nitro-3-pyrtdlnyl)-1H-lndazoh5-amlne. N^^oxlde 



45 



50 



A mixture of 3-fluoro-4.nitropyHdine.1 -oxide (6 g) and IH-indazol-S-amine (5.2 g) in 150 ml of ethanol 
was refluxed for two hours, and thereafter was cooled, diluted with ether and filtered to give 10 g solid. A 
3.5 g portion was recrystallized from ethanol to give 3.0 g solid, d 250 . 



ANALYSIS: 


Calculated for QiaHsNsOa: 
Found: 


53.1 3%C 
52.84%C 


3.34%H 
3.34%H 


25.83%N 
25.36%N 



55 



EXAMPLE? 
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N-(4>Nitro-3-pyrldlnyl)-1H-lndazol-6>amine, N^-oxide 



To 100 ml of ethanol were added 3-fluoro-4-nitropyridlne- 1 -oxide (6.0 g) and 1H-inda2ol-6-amine (5.5 
g) and this mixture was heated to 70* C and stirred for four hours. The mixture was filtered to yield a solid 
(9.5 g) which was recrystallized from methanol to yield a solid. 6.0 g. m.p. 247-248* C (decomposed). 



TO 



75 



ANALYSIS: 


Calculated for C12H3N5O3: 
Found: 


53.14%C 

52.96% C 


3.34%H 
3.17%H 


25.82%N 
25.72%N 



20 



EXAMPLES 
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35 



40 



N«(lndan-5-yl)-4«nitro«3'pyrid!namlne-1-oxlde 



A solution of 3-fluoro-4-nitropyridine-1 -oxide (12 g) and indan-5-amine (10 g) in 200 ml ethanol was 
stin-ed at reflux for two hours, and thereafter cooled, diluted with ether and filtered to give 19 g solid, m.p. 
195' . Four grams were recrystallized from ethanol to give 2.6 g crystals, m.p. 194-195* . 



ANALYSIS: 


Calculated for Ci^HiaNaOs: 
Found: 


61.98%C 
62.01 %C 


4.83%H 
4.89%H 


15.49%N 
15.42%N 



EXAMPLE 9 



N-{lndan-1'yl)-4-nitro-3i>yrid!namine-lK>xide 



45 



50 



A solution of 3-fluoro-4-nitrcpyridine-1 -oxide (5.6 g) and indan-1 -amine (6 g) in 100 ml ethanol was 
stirred at reflux for one hour and thereafter cooled and concentrated to 12 g of solid. This solid was purified 
by flash chromatography (silica. 10% ethyl acetate in dichloromethane) to give 9.2 g solid, m.p. 137-138' . 
An analytical sample was obtained by recrystallizing 2.7 g from ethanol to give 2.5 g crystals, m.p. 141- 
142'. 





ANALYSIS: 




Calculated for CuHuNaOa: 


61.98%C 


4.83%H 


15.49%N 


55 


Found: 


62.1 1%C 


4.89%H 


15.59%N 



14 
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EXAMPLE 10 



S-C(4-Nltro-3-pyrldlnyl)oxyl-1H-lndolB,NS-oxlde 



70 



A solution of S-hydroxyindote (4.8 g) in 20 ml dimethylformamide was slowly added to an .ce cooled 
suspension of sodium hydride (0.9 g) In 5 ml dimethylfomiamlde. After the anion fom^ation. a solution of 3- 
fluoro-4Kiitropyridine-1-oxide (5.7 g) in 20 ml dimethylformamide was added. After one hour the reachon 
mixture was stirred with ice water, extracted with chloroform and filtered. The organic extract w^ wwhed 
with water and saturated sodium chtoride solution, dried (anhy. MgSO»). filtered and concentrated to 3.5 g 
oil. This oil was purified by flash chromatography (silica. 20% ethyl acetate in dichloromethane) to give 2 2 
g solid, d 208-210*. This was combined with 2 g product obtained from another condensation and 
recrystallized from ethanol to give 3 g, d 216-218* . 





ANALYSIS: 






Calculated for CisHsNaO*: 


57.57%C 


3.34%H 


15.49%N 


20 


Found: 


57.41 %C 


3^6%H 


15.39%N 



25 



EXAMPLE 11 



30 



35 



40 



5-I(3-Nltro^pyrldlnyl)oxyl-1H'tndole 

TO a solution of S-hydroxyindole (7.45 g) In 100 ml of DMF was added »<^f ^j^^'^ Sj; 
was stirred for 10 minutes at room temperature and then a solution of 4^hlo«).3-n.tropyndine (11-89 g) in 
50 ml DMF was added dropwise. The reaction was allowed to proceed for 24 hours at room temperatu^re 
The mixture was poured into water and extracted with ethyl acetate. The organic layer was washed wfth 
water and saturated NaCI solution and dried over MgSO*. After filtration, the solvent was evaporated to 
yield an oil (15.4 g). This material was eluted with 5% ethyl acetate/DCM on a silica gel column via HPLC. 
The desired fractions were concentrated to yield a solid, 1 .35 g. m.p. 182-184 C. 

EXAMPLE 12 



45 



N«(4-Amlno-3«pyridlnyl)'1H-tndol-5-amine 



50 



A mixture of N-(4-nitro-3-pyridinylHH-indol-5-amine. N^-oxide (7.8 g) m 500 /*anol co»g 
platinum oxide (1.25 g) was hydrogenated at 50 psi for six hours and ^^^^^/Jj'^^^^'i^^^^^^^^^ 
The product was purified by flash chromatography (silica. 20% methanol .n dichloromethane) to give 6 g 
solW. m.p. 83-90 ---^Three grams were distilled twice via Kugelrohr (240-250 @ 0.01 mm Hg) to give 2.4 g 
solid. 138-140*. 



55 



15 
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ANALYSIS: 


Calculated for CnHizN^: 
Found: 


69.62%C 
69^1 %C 


5.39%H 
5.47%H 


24.99%N 
24.80%N 



10 



EXAMPLE 13 



75 



20 



N>(4'AminO'3-pyridiny IH 'inethyM H«tndol'5-amine 



A suspension of 1-methyl-N-(4-nltro-3-pyridinyl)-lH-lndol-5-amine, -oxide (6.8 g) in 250 m! ethanol 
containing 0.4 g platinum oxide was hydrogenated at 50 psi for twenty hours and thereafter filtered through 
Celite and concentrate'd to 3.5 g oil. This oil was purified by HPLC (silica 20% methanol in ethyl acetate) to 
give 2JS g solid, m.p. 167-169* . This solid was recrystallized from acetonitrlle/ether to give 1.1 g solid, m.p. 
168-169*. 



ANALYSIS: 


Calculated for Ci^HuNa: 
Found: 


70.57%C 
70.44%C 


5.92%H 
5.96%H 


23.51 %N 
23.39%N 



30 



EXAMPLE 14 



35 



N'-(3-Amin<M-pyrldinylHH-lndol-S-amine 



To a sluny of 10% Pd/C (1.0 g) In 10 ml of methanol was added N-(3-nitro-4-pyridinyl)-1H-indol-5- 
amine (4.0 g) in 230 ml methanol and this mixture was hydrogenated at 50 psi on a Parr apparatus. When 
40 the reaction was complete, the mixture was filtered through Cellte and the filtrate concentrated to yield a 
solid (3.9 g). This material was eluted with 20% methanoI/DCM on a silica gel column via HPLC. The 
desired fractions were concentrated to yield a solid (2.45 g) which was recrystallized from ethanol/water 
(10:1) to yield a solid, 1 .8-g, m.p. 159-161 * C. 



45 


ANALYSIS: 




Calculated for CiaHi2N4: 


69.62%C 


5.39%H 


24.98% N 




Found: 


69,63%C 


5.46% H 


25.07%N 



50 



55 



EXAMPLE 15 



3-[(1H-indot-S-yl)oxyH-pyridinamine 



16 
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A suspension of 5-t(4-nitro-3-pyridinyl)oxy>1H-indole, NS^Mcide (10 g) in 250 ml ethanol containing 0.4 
g Pt02 was hydrogenated at 50 psi for 25 hours and thereafter filtered through Celite and concentrated to 9 
g oil. This oil was purified by HPLC (silica. 10% methanol in ethyl acetate) to give 3.5 g solid. This solid 
was recrystalllzed from acetonitrile to give 2.4 g crystals, m.p. 170-172* . 



TO 



ANALYSIS: 


Calculated for CiaHuNsO: 
Found: 


69.32%C 
69.28%C 


4.92%H 
4.80%H 


18.65%N 
18.57%N 



75 



EXAMPLE 16 



20 



25 



1 -Acetyl-N-(4'amlno'3-pyridlnyl)-2,3-dthydro-1H*indol-5-amine 



A suspension of 1-acetyl-2.3-dihydro-N-(4-nltro-3-pyrldlnyl)-1H-lndole-5-amlne, -oxide (13 g) in 250 
ml ethanol containing 0.5 g Pt02 was hydrogenated for two days at 60 psi and thereafter filtered through 
Cellt© and concentrated to 9 g solid. This solid was purified by HPLC (sHica. 20% methanol in ethyl acetate) 
to give 4 g solid. This was combined with 1 g product obtained from a previous reduction and again purified 
by HPLC (silica. 20% methanol In ethyl acetate) to give 5 g solid, m.p. 210-212*. This solid was 
recrystalllzed from acetonitrile to give 4 g solid. m.p. 212-214* . 





ANALYSIS: 


30 


Calculated for C1SH16N4O: 


67.1 5%C 


6.01 %H 


20.88%N 




Found: 


66.84%C 


5.95%H 


20^%N 



3S 



EXAMPLE 17 



40 



4-[(1H-lndol-5-yl)oxyl-3-pyridtnamine 



To a slurry of 10% Pd/C (1.0 g) in 10 ml of ethanol was added 5-[(3-nitro-4-pyridinyl)oxy]-1H-indole (3.7 
45 g) in 240 ml ethanol and this was shaken on a Parr apparatus for 1 hour. The mixture was filtered and the 
filtrate concentrated to yield an oil (3.1 g) which was eluted with ethyl acetate on a silica gel column via 
HPLC. The desired fractions were concentrated to an oil which solidified on standing to yield 2.6 g. m.p. 
155-157* C. 



50 


ANALYSIS: 




Calculated for Ci 3H1 1 N3O: 


69.32%C 


4.92%H 


18.65%N 




Found: 


69.1 3%C 


4.94%H 


18.46%N 



55 



EXAMPLE 18 



17 
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N3-(indan-S-yl)-3,4-pyridlnedtamlne 

5 

A solution of N-(lndan-5-yIH-nitro-3-pyridinamine-1 -oxide (10 g) in 250 ml ethanol containing 0.4 g 
PtOa was hydrogenated at 60 psi for 24 hours and thereafter filtered through Celite and concentrated to 10 
g oil. This oil was purified by flash chromatography (silica, 5% methanol in ethyl acetate to give 8.3 g thick 
70 oil. This oil was crystallized in diethyl ether to give 5.5 g solid , m.p. 109-110" . 





ANALYSIS: 




Calculated for CuHisNa: 


74.64%C 


6.71%H 


18.65%N 


IS 


R3und: 


74.81 %C 


e.72%H 


18.71%N 



20 



EXAMPLE 19 



25 



N-(4-AmtnO'3-pyridinyl)-1H-tndazol-S-amln9 



A suspension of N-(4-nitro-3-pyridlnyl)-1H-inda20l-5-amine, N^-oxide (7 g) in 250 ml ethanol containing 
0.5 g platinum oxide was hydrogenated at 60 psi for sixty hours and thereafter filtered through Celite and 
concentrated to 3.3 g solid. This solid was purified by HPLC (silica. 25% methanol In dichloromethane) to 
^ give 2.1 g solid. This solid was recrystallized twice from acetontrile to give 1.5 g crystals, m.p. 198-199 





ANALYSIS: 




Calculated for C12H1 iNs: 


83.98%C 


4.92%H 


31.10%N 


35 


Found: 


63.66%C 


4.88%H 


30.94%N 



40 



EXAMPLE 20 



N-(4-Amino-3-pyridlnyiH H-indol-7-aminet N^-oxide 



To 250 ml ethanol in a 500 ml Parr hydrogenation bottle were added N-(4-nitro-3-pyridinyl)-1H-lndol-7- 
amine, N^-oxide (5.0 g) and 0.4 g Pt02. After shaking at ambient temperature for twenty-two hours under 
50 fifty psi hydrogen, the mixture was filtered and concentrated to a foam, 4.8 g. 

This foam was eluted on a silica gel column with 30% methanol/DCM via HPLC. The desired fractions 
were combined and concentrated to a solid. 2.8 g, m.p. >250 C. 



55 



ANALYSIS: 


Calculated for C13H12N4O: 
Found: 


64.99%C 
64.57%C 


5.03%H 
5.1 2%H 


23.32%N 
22.78%N 
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EXAMPLE 21 



N-(4-Amino-3'pyficlinylHH-lndoi-7-amine 



10 



IS 



To 250 ml ethanol in a 500 ml Parr hydrogenation bottle, were added N-(4-amino-3-pyridinyl)-1H-indol- 
7-amine, N^-oxide (2.8 g) and 0.3 g Pt02. The mixture was shaken at ambient temperature under fifty psi 
hydrogen for one hour, and thereafter filtered and concentrated to an oil. (2.7 g). This oil was eluted on a 
silica get column with 30% methanol/DCM via HPLC. The desired fractions were combined and con- 
centrated to a solid. 2.1 g, m.p. 68-70* C. 





ANALYSIS: 




Calculated for Ci3Hi2N4: 


69.62%C 


5.40% H 


24.98% N 


20 


Found: 


68.98%C 


5.48%H 


24.79% N 



25 



EXAMPLE 22 



30 



N-(4-Amlno>3-pyi1dlnyl)-1H-inda2ol-6-amine 



35 



To Pt02 (0.3 g) in 10 miCprethanol was added N-(4-nltro-3-pyridinyl)-1H-indazol-6-amine, N«-oxide (2.0 
g) in 240 ml of ethanol and this was hydrogenated on a Pan- apparatus at 60 psI for 20 hours. The mixture 
was filtered and concentrated to an oil (2.1 g). This material was eluted with 20% methanol/DCM on a silica 
gel column via HPLC. The desired fractions were concentrated to a solid (0.7 g), which was recrystallized 
from acetonitrile to yield a solid 0.5 g, m.p. 214-216' C. 





ANALYSIS: 


40 


Calculated for Ci2HiiN5: 


63.99%C 


4.92%H 


31.09%N 




Found: 


64.1 6%C 


4.92%H 


3123%N 



45 



EXAMPLE 23 



50 



N-(4-Amino-3-pyridlnyl)-2-m9thyl'1H-lndol-5'amlne ethanoiate 



A mixture of 4-nitro-3-fluoropyridine N-oxide (5.4 g) and 5-amino-2-methylindole (5.0 g) in 100 mL of 
55 thoroughly degassed absolute ethanol was stirred at 50* C for 30 minutes and then cooled slowly to 0* C. 
The precipitate was collected and air dried to give 9.0 g of N-(4-nitro-3-pyridlnyl)-2-methyl-1H-lndol-5-amine 
N^-oxide as a powder. This powder was taken up in 135 mL of isopropanol and hydrogenated at 50 C over 
3% platinum on carbon at 50 psi in the presence of lithium hydroxide (0.26 g). Filtration and concentration 



19 
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left 8.0 g of a solid which was recrystallized from 32 mL of methanol giving 4.9 g of crystals. This material 
was then azeotroped repeatedly with absolute ethanol and dried at 85* C to give 2.4 g of crystals, mp = 
96-98' C. 



5 


ANALYSIS: 




Calculated for Ci6H2oN40: 


67.58%C 


7.09%H 


19.70%N 




Found: 


67.50%C 


7.05%H 


19^8%N 



TO 



IS 



EXAMPLE 24 



N-(4-Amino-3-py ridlny l)-2>methyl-1 H-lndol-5-amine N^-oxIde hemihydrate 



20 



25 



A mixture of 4-nitro-3-fluoropyridine N-0)dde (5.4 g)^and 5-amino-2-methyrmdole (5.0 g) in 100 mL of 
thoroughly degassed absolute ethanol was stirred at 50*C for 30 minutes and then cooled slowly to 0 C. 
The precipitate was collected and air dried to give 8.2 g of N-(4-nitro-3-pyridinyl)-2-m6thyMH-indol-5-amine 
N5-oxlde as a powder. This powder was taken up in 255 mL of absolute ethanol and hydrogenated at room 
temperature over 3% platinum on cartDon at 50 psi. Filtration and concentration left 6.4 g of a solid which 
was purified by HPLC (7:3 dichloromethane/methanol) to give 3.0 g of a powder which was recrystallized 
from methanol/ether to give 1.8 g of crystals, m.p. 178-180 (with gas evolution). 





ANALYSIS: 


30 


Calculated for Ci*Hi4N4O*0.5H2O: 


63.86%C 


5.74%H 


21.24%N 




i=bund: 


63.70%C 


5^%H 


20.84%N 



36 



EXAMPLE 25 



40 



N-(4-Amlno-3-pyridinylh2,3-dimethyi-1H-indol'5-amine ethanolate 



45 



SO 



A mixture of 4-nitro-3-fluoropyridine N-oxide (4.2 g) and 5-amino-2.3-dimethylindole (4.2 g) in 100 mL of 
thoroughly degassed absolute ethanol was stinted at 50 'C for 30 minutes and then cooled slowly to 0 C. 
The precipitate was collected and air dried to give 7.3 g of N-(4-nitro-3-pyridinyl)-2.3-dimethyl-1 H-indol-5- 
amine N^-oxide as a powder. This powder was taken up in 225 mL of isopropanol and hydrogenated at 
50 'C over 3% platinum on carbon at 50 psI in the presence of lithium hydroxide (0.21 g). RItration and 
concentration left 4.7 g of a solid which was recrystallized twice from methanol giving 2.4 g of crystals. This 
material was then azeotroped repeatedly with absolute ethanol and dried at 85* to give 1.4 g of crystals, 
mp = 112-115" C. 





ANALYSIS: 


55 


Cafcuiated for Ci7H22N4 0: 


68.43%C 


7.43%H 


18.78%N 




Found: 


68.31 %C 


7.50%H 


ia.61%N 



20 



10 



IS 
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EXAMPLE 26 



N.(4•Amlno•3^)yridlnyl)^7-ch^o^o-2.^■dlmethv l^1H•lndol^S^atnine 

A mixture of 4-nitro-3-fluoropyridine N-oxide (1^ g) and 5-amino.7-chloro-2,3.dimethylindolB (1 4 g) in 

thoroughHegiid absolute iLol was stirred at 50* C for 30 '-'"f rl^^'^H^Ii^lfy^^^^^^^^^ 
0- C The pr«:ipitat9 was collected and air-dried to give 2.37 g of N-(4-nrtro-3-pynd.nyl)-7-chloro-2.3. 

dimethyHH-indol-5-amine NS-oxide as a powder. titanium 

This Dowder was added in portions to a slurry of titanium powder, prepared from 2.28 g of ttan.um 
tetraS orSTand ^5 g of lithium aluminum hydride, in tetrahydrofuran at 0 C. The ^«acto" 'n.xture was 
warded to room temperature and stirred for four hours. The reaction mixture was quenched w^ d>k>te 
^^monium hydroxide and extracted into chloroform. Evaporation of the solvent left a sol.d which was 
purfied by flash chromatography to give 1.2 g of a powder. m.p. 108-110 c. 



Claims 

20 

1 . A compound having the formula I 



2S 




(0)n 

30 

where 

nisOorl; ^ . 

X is or NR2. R2 being hydrogen, loweralkyl or lowerallcylcarbonyl: 

35 z is NO2 or NHR; 
where 

R is hydrogen, loweralkyl. arylloweralkyi or loweralkylcarbonylr an 



40 



45 



so 



55 
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wherein Ra hydrogen, loweralkyi or loweralkylcarbonyl; m Is 1 or 2; 

each Is independently hydrogen or loweralkyi; and Y is hydrogen, halogen, loweralkyi, loweralkyi 
trifluonmethyl; 

or a pharmaceutically acceptable acid salt thereof. 

2. A compound as defined in Claim 1, where X is 0 or NH, and 2 is NO2 or NH2. 

3. A compound as defined in Claim 2, where Ri is 
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5. A compound as defined in claim 4. where n is 0 and Z is NH2 

6. The compound as defined in claim 5, which is N-(4-amino-3-pyridinyl)-1H-indol-5-amine or a pharmaceu- 
tically acceptable acid addition salt thereof. 

7. The compound as defined In claim 5. which Is 3-[(1H-indol-5-yl)-oxyl-4-pyrldin-amine or a phamfiaceuti- 
caily acceptable acid addition salt thereof. 

8. A compound as defined in claim 4 where n is 1 and Z is NO2. 

9. The compound as defined in claim 8. which is N-(4-nitro-3-pyridinyl)-1H-inda20l-5-amine. NS-oxide. 

10. A pharmaceutical composition which comprises as the action Ingredient a compound as defined in claim 
1 and a suitable canier therefor. 

11. Use of a compound as defined in claim 1 for the preparation of a medicament being effective against 
skin disorders. 

12. A process for the preparation of a compound as defined In claim 1, which comprises 
a) reacting a compound of the formula 111 



40 




(III) 



(0)n 

where Hal is F or CI and n is as defined above with a compound of the formula R1-OH or R1-OM, where 
Ri is as defined above and M is U. Na or K. to afford a compound of the formula I, where Ri and n are 
as defined. X is 0 and Z is NOz, or 

b) reacting a compound of the fbmiula Hi with R1-NH2 where Ri is as defined above, to afford a 
compound of the formula I where Ri and n are as defined. X is NH and Z is NO2. 

c) optionally reacting a compound of the formula I. where Ri and n are as defined above, X is NH and Z 
is N02. with a compound of the formula Ra-Hal where Hal Is CI or Br and R2 is loweralkyi or 
loweralkylcarbonyl, to afford a compound of the formula I. where Ri and n are as defined. X is NR2, R2 
being as defined and Z is N02, 

d) optionally selectively hydrogenating a compound of the formula I, where Ri and X are as defined 
above, n Is 1, and Z is NO2, to afford a compound of the formula I. where Ri and X are as defined, n is 
1 and Z is NH2, or 

e) optionally catalytically hydrogenating a compound of the formula I. where Ri and X are as defined 
above, n is 1 and Z is NO2. to afford a compound of the formula I. whfere X and Ri are as defined, n is 0 
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and Z is NHa, 

f) optionally reacting a compound of the formula I, where X, Rt and n are as defined above, and Z is 
NH2. with a compound of the formula R-Hal. where R is loweralkyi, arylloweralkyi or loweralkylcarbonyl 
and Hal is Br or CI. to afford a compound of the formula I, where X, Ri and n are as defined and Z is 

5 NHR where R is as defined, 

g) optionally reducing a compound of the fonnula 1, where Ri and X are as defined above, n Is 1 and Z 
is N02, with a titanium (O) reagent to afford a compound of the formula I where Ri and X are as defined, 
n is 0 and Z is .Ni^a- 

10 Claims for the following Contracting States: ES,GR 

1. A process for the preparation of a compound of the formula I 

N 

(A)n 



75 



20 



where 

n is 0 or 1; 

X is or NRa. R2 being hydrogen, loweralkyi or loweralkylcarbonyl; 

Z is NO2 or NHR: 

where 

R Is hydrogen, loweralkyi. arylloweralkyi or loweralkylcarbonyl; and 

30 



35 



40 



45 



so 



56 



24 



EP 0 405 425 A2 



10 



15 



20 




25 



30 





35 





40 



45 




N • 



or 




wherein Ra is hydrogen, loweralkyl or loweralkytcarbonyl: m is 1 or 2; ,^w«rAiicvl nr 

each R* is Independently hydrogen or loweralkyl; and Y Is hydrogen, halogen, loweralkyl. loweralkyl or 



^ trifluormethyl; 



or a pharmaceutically acceptable acid salt thereof which comprises 
a) reacting a compound of the formula 111 



55 
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Hal 

(III) 



where Hal is F or CI and n is as defined above with a compound of the formula R,-OH or Ri-OM. where 
Rns as defined above and M is Li. Na or K. to afford a compound of the fomiula I. where R, and n are 

as defined. X is 0 and Z is NOa. or ^ ^ u , 

S reacting a compound of the formula III with R,-NH. whew R, is as defined above, to afford a 
compound of the formula I where R, and n are as defined. X is NH and Z is NOj 
c?optionally reacting a compound of the fom,ula I. where R, and n are as ^f'^^f^'\''^J'^,^^l 
is NO^. with a compound of the formula Ra-Hal where Hal is a or Br and R^ ,s towera^l or 
loweralkylcarbonyl. to afford a compound of the fomiula 1. where R, and n are as defined. X is NR2. R2 

Topt^nrSify C^^^^^^ a compound of the formula I where «V--J - - ^^"^ 
abow. n is 1. and Z is NO2. to afford a compound of the fbmiula I. where R, and X are as defined, n is 

e)'^ptio^aircat^Wally hydrogenating a compound of the formula I. ^J'^'^ 

above, n is 1 and Z is NO,, to afford a compound of the formula I. where X and R, are as defined, n is 0 

ropfiortiSy ';eacting a compound of the formula I. where X Ri and n are as defined above and Z is 
NHa wira compound of the formula R-Hal. where R is loweralkyl. a^lloweralkyl or lowe^aJMcaJony 
and Hal is Br or CI. to aftord a compound of the fomnula 1. where X. R, and n are as defined and Z .s 

gjTpt'JXldnT^^^^^ Of the formula I. where R, and X are « <^efined ^vj 

is NOa. with a titanium (0) reagent to afford a compound of the fomiula 1 where R, and X are as defined. 

n is 0 and Z is HHz. 

2. A process as defined in claim 1. wherein X is 0 or NH and Z is NO2 or NH2. 

3. A process as defined in claim 2. where Ri is 




where Y is hydrogen or halogen, and R3. R* and are as defined in claim 1 . ^ 

Tl proce Jas defined in claim 3. where Y Is hydrogen or chlorine. R3 is hydrogen, methyl or acetyl and 
R« is hydrogen or methyl. 

5 A orocess as defined in claim 4, where n is 0 and Z is NHa. . . m 

6. ^he p^ceS 2 defined in claim 5. wherein N-(4-amino^i)yridlnyl)-1H-indoW-amine or a phamnaceut. 
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cally acceptable acid addition salt thereof is prepared. ^^^^^^^ „ a pharmaceutlcally 

7. The process as defined in claim 5, wherein 3-l{1wndol-5-yl)^xyj-^ynain «mi k 
acceptable acid addition salt thereof Is prepared. 

8 A process as defined in claim 4 where n is 1 and Z Is NO2. Ms^wwa is 

9 iSe process as defined in claim 8. wherein rK4^Hro-3-pynd.nyl)-lH-.nda20l-5.am.ne. N -oxide is 

TlS'of a compound as defined in claim 1 for the preparation of a medicament being effective against 



skin disorders. 
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@ Heteroarylamino- and heteroaryloxypyrldlnamlnes and related compounds, a process for their 
preparation and their use as medicaments. 

^ @ There are descrit>ed compounds of the formula 
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where 
n is 0 or 1 ; 

X is 0 or NR2, R2 being hydrogen, loweralkyl or loweralkylcarbonyl; Z is NO2 or NHR where R Is hydrogen, 
loweralkyl. arylloweralkyi or loweralkylcarbonyl; and 
Ri is 




wherein R3 Is hydrogen, loweralkyl or loweralkylcarbonyl; m is 1 or 2; each R* is independently hydrogen 

loweralkyl; and Y is hydrogen, halogen, loweralkyl. loweralkoxy or trifluoromethyl; 

which compounds are useful as topical antiinflammatory agents for the treatment of various dermatoses. 
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